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A semiconductor package substrate of the present invention 
includes a ?rst Wiring substrate Which has an opening 
section for mounting a semiconductor chip, and a second 
Wiring substrate Which has a second Wire bonding terminal 
sections and second connecting terminal land sections, and 
through holes so that the second connecting terminal land 
sections on the ?rst surface communicate to the second 
surface Which is opposite to the ?rst surface. The second 
surface of the ?rst Wiring substrate and the ?rst surface of 
the second Wiring substrate are mated in the state Where the 
second Wire bonding terminal sections are exposed. The 
semiconductor package substrate is suitable for a stacked 
semiconductor package, and capable of dense mounting. 
Also, it provides a stable and ensured mouting, thereby 
increasing the yield of the stacked semiconductor package. 
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SEMICONDUCTOR PACKAGE SUBSTRATE, 
SEMICONDUCTOR PACKAGE 

FIELD OF THE INVENTION 

[0001] The present invention relates to a semiconductor 
package and a substrate thereof, and in particular to a 
semiconductor package and a substrate suitable for dense 
mounting, and a stacked semiconductor package Which 
includes other semiconductor packages for stacking, Which 
are stacked on the semiconductor package. 

BACKGROUND OF THE INVENTION 

[0002] In resent years, a semiconductor device called CSP 
(Chip SiZe Package/Chip Scale Package) of BGA (Ball Grid 
Allay) type or QFP (Quad Flat Package) type, have been 
Widely used for meeting a tendency to doWnsiZe electronic 
devices and automate its assembly process. 

[0003] For high-speed signal processing and an improve 
ment in the function of the semiconductor elements included 
in the foregoing semiconductor devices, a terminal for an 
electromagnetic shield and more terminals for input and 
output are required for the semiconductor package. Namely, 
more external terminals are noW required in the foregoing 
semiconductor package. 

[0004] For this reason, a package form called BGA type 
having external terminals disposed in a tWo-dimensional 
state on the bottom of the package has often been used 
because of its property Which can provide more external 
terminals. 

[0005] As an example of the BGA type semiconductor 
package, knoWn is a semiconductor package in Which a 
semiconductor chip is connected to the Wiring substrate by 
a Wire bonding With the circuit bearing side upWard, and the 
electrodes of the semiconductor chip and the external ter 
minals are conductive each other via a Wiring pattern 
arranged on the Wiring substrate. 

[0006] The folloWing Will explain a semiconductor pack 
age as a resin sealing type semiconductor device using the 
foregoing conventional technique With reference to FIG. 9. 
Firstly, through holes 37 are formed in an insulating sub 
strate 31 in accordance With the alignment pattern of exter 
nal terminals of the BGA type. Then, terminal sections 33 
for connecting to a semiconductor chip 44 (described later) 
are formed on the periphery of the insulating substrate 31. 

[0007] Further, to prepare a Wiring substrate 32, Wiring 
patterns 43 are provided on the insulating substrate 31 by a 
Cu foil so that each end is exposed via the through holes 37. 
Next, the semiconductor chip 44 is mounted on the Wiring 
substrate 32, and the semiconductor chip 44 and the terminal 
sections 33 are connected to each other by Au Wires 34. 

[0008] A sealing resin section 35 for sealing the semicon 
ductor chip 44, the terminal sections 33, and the Au Wires 34 
is formed by a transfer mold method. Solder balls 36 are 
provided as connecting external terminals by a re?oW con 
nection so as to be connected to the Wiring patterns 43 via 
the through holes 37. 

[0009] Further, among these, a semiconductor package 
such as a memory mounted on a portable device is required 
to be doWnsiZed, and also required to increase the memory 
amount and the processing amount for adding a greater 
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value. In order to meet these requirements, the semiconduc 
tor package having a plurality of semiconductor chips in a 
single package has been knoWn. 

[0010] As an example of this type of semiconductor 
package, a multi-chip module having a plurality of horiZon 
tally aligned semiconductor chips has been knoWn; hoWever, 
in this type of package, since the semiconductor chips are 
horiZontally aligned, the semiconductor package Will not be 
smaller than the gross area of the mounted semiconductor 
chips. 

[0011] MeanWhile, knoWn is a semiconductor package 
having a plurality of semiconductor chips stacked in a single 
package (hereinafter, referred to as a stacked package) so as 
to increase packaging density. 

[0012] As an example of the stacked packages, Japanese 
Unexamined Patent Publication No. 204720/1999 (Toku 
kaihei 11-204720 published on Jul. 30, 1999, corresponding 
to the US. Pat. No. 6,100,594 granted on Aug. 8, 2000) 
discloses a semiconductor package having the CSP structure 
of substantially the chip siZe in Which the semiconductor 
chip is mounted on an electrically insulative substrate, and 
the connecting external terminals are provided in a matrix 
manner on the rear surface of the electrically insulative 
substrate. 

[0013] FIG. 10 schematically shoWs an arrangement of a 
stacked package having the foregoing structure. This 
stacked package is formed by die-bonding a ?rst semicon 
ductor chip 44a on the Wiring substrate 32 With the circuit 
bearing side upWard and die-bonding a second semiconduc 
tor chip 44b thereon. Thereafter, the ?rst and second semi 
conductor chips 44a and 44b, and each terminal section 33 
of the Wiring substrate 32 are connected to each other using 
the Au Wires 34 by a Wire bonding method. 

[0014] Further, a sealing resin section 35 is formed so as 
to seal the ?rst and second semiconductor chips 44a and 
44b, the terminal sections 33, and the Au Wires 34, by the 
transfer mold method. Then, the solder balls 36 are formed 
as the external connecting terminals by the re?oW connec 
tion so as to be connected to the Wiring pattern 43 via the 
through holes 37. 

[0015] This type of stacking can be performed When 
stacking semiconductor chips of three or so; hoWever, When 
more semiconductor chips are stacked, stacking these semi 
conductor packages instead of stacking the semiconductor 
chips is more advantageous in terms of the yield. As an 
example of a semiconductor package for the stacking, a 
stacking semiconductor package 52 shoWn in FIG. 11 in 
Which external terminals 54 are provided outside of the 
mounting area of the semiconductor chip 44 has been 
knoWn. 

[0016] The stacking semiconductor package 52 has an 
opening section 52a in the center of an insulating substrate 
31, Which is siZed to be the mounting area of the semicon 
ductor chip 44, and the package 52 includes the external 
terminals 54 in the peripheries of both surfaces of the 
insulating substrate 31. Also, the solder balls are provided on 
the external terminals 54 of one surface (normally, the rear 
surface) of the insulating substrate 31. 

[0017] Then, as shoWn in FIG. 12, a plurality of the 
stacking semiconductor package 52 are stacked in the thick 
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ness direction, and the solder balls 36 are connected to the 
corresponding external terminals so as to be completed as 
the stacked semiconductor package. 

[0018] In the stacked semiconductor package thus 
described, the connecting external terminals 54 are required 
to be respectively provided on the front surface and the rear 
surface so as to ensure electrical continuity betWeen the 
vertically adjacent semiconductor packages 52, in other 
Words, the semiconductor packages 52 adjacent in the thick 
ness direction. 

[0019] Therefore, in the stacking semiconductor package 
52 having the structure of FIG. 11, the external terminals 54 
are provided outside of the mounting area of the semicon 
ductor chip 44 on the insulating substrate 31 to be joined to 
each other. 

[0020] Incidentally, in the stacking semiconductor pack 
age 52 having the foregoing structure, it is necessary to 
increase packaging ef?ciency and density of semiconductor 
chips With respect to the mounting area of the semiconductor 
package. Therefore, the stacking semiconductor package 52 
is required to be doWnsiZed. 

[0021] Accordingly, the area of the external terminals 54 
is required to be set as small as possible, Which are provided 
outside of the mounting area of the semiconductor chip 44. 
Thus, a pitch betWeen the external terminals 54 is required 
to be set as small as possible. 

[0022] In the foregoing stacked semiconductor package 
having a plurality of the semiconductor packages 52 stacked 
thereon, the stacking of the semiconductor packages 52 is 
possibly performed by a package manufacturer; hoWever, 
the mounting of the semiconductor package 52 on the 
bottom of the stack to a mounting substrate, in other Words, 
to a motherboard, is often performed by a user. 

[0023] HoWever, in the foregoing conventional stacked 
semiconductor package, it has been difficult to stably mount 
the stacking semiconductor package 52 to the motherboard 
While keeping a large number of the external terminals 54, 
and the yield of the stacked semiconductor package adopting 
the stacking semiconductor packages 52 has been decreased 
due to such as a poor connection. 

[0024] Namely, as described, there is a limitation for a 
stable mounting of the semiconductor package 52 to a 
motherboard by a user, When the semiconductor package 52 
has a pitch, Which is set as small as possible, betWeen the 
external terminals 54. Accordingly, With the foregoing con 
ventional stacked semiconductor package, it has been dif? 
cult to stably connect and mount the stacking semiconductor 
package 52, Which has the external terminal 54 With the 
small pitch, to the motherboard While keeping a large 
number of the external terminals 54, and the yield of the 
stacked semiconductor package having the semiconductor 
packages 52 stacked in the thickness direction, has been 
decreased. 

SUMMARY OF THE INVENTION 

[0025] In order to solve the afore-stated problems, the 
semiconductor package substrate of the present invention 
includes: 

[0026] a ?rst Wiring substrate 1, Which has a ?rst 
metal pattern for external connection of a semicon 
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ductor chip, and is provided on a ?rst surface, 
including ?rst Wire bonding terminal sections, Wiring 
sections, and ?rst connecting terminal land sections, 
and an opening section for mounting a semiconduc 
tor chip; 

[0027] a second Wiring substrate, Which has a second 
metal pattern including second Wire bonding termi 
nal sections and second connecting terminal land 
sections on a ?rst surface, and through holes so that 
the second connecting terminal land sections on the 
?rst surface communicate to the second surface 
Which is opposite to the ?rst surface, the second 
surface of the ?rst Wiring substrate and the ?rst 
surface of the second Wiring substrate being com 
bined so that the second Wire bonding terminal 
sections are exposed. 

[0028] With the foregoing arrangement, since the ?rst 
Wiring substrate has the opening section, the semiconductor 
chip can be mounted to the opening section, and electrical 
continuity With respect to the semiconductor chip is ensured 
via the ?rst Wire bonding terminal sections. 

[0029] Further, in the foregoing arrangement, since the 
?rst Wiring substrate has the Wiring sections and the ?rst 
connecting terminal land sections, electrical continuity 
betWeen the ?rst Wire bonding terminal sections and the ?rst 
connecting terminal land sections is ensured via the Wiring 
sections, and it becomes possible to stack other semicon 
ductor packages thereon, and electrical connection betWeen 
the ?rst Wiring substrate and the stacked semiconductor 
packages can be ensured via the ?rst connecting terminal 
land sections Which are formed on the ?rst surface of the ?rst 
Wiring substrate except for the mounting area of the semi 
conductor chip, i.e., the opening section. 

[0030] Further, since the second Wire bonding terminal 
sections of the second Wiring substrate are exposed, it is 
possible to electrically connect the second Wire bonding 
terminal sections to the semiconductor chip or the ?rst Wire 
bonding terminal sections. Further, the through holes are 
provided on the second Wiring substrate so that the second 
connecting terminal land sections on the ?rst surface of the 
second Wiring substrate communicate to the second surface 
Which is opposite to the ?rst surface, thereby electrically 
connecting the second connecting terminal land sections to 
the second surface. 

[0031] As described, in the foregoing arrangement, it is 
possible to dispose the second connecting terminal land 
sections on the second Wiring substrate regardless of the 
mounting area of the semiconductor chip. Therefore, a large 
number of the second connecting terminal land sections, 
Which are external terminals to, for example, the mounting 
substrate, communicating to the second surface, can be 
provided. Also, the pitch betWeen the second connecting 
terminal land sections can be set to a greater interval. 

[0032] Consequently, the yield Will not decrease in the 
stacked semiconductor package having the foregoing 
arrangement. 

[0033] In order to solve the afore-stated problems, the 
semiconductor package of the present invention includes: 

[0034] a ?rst Wiring substrate, Which has a ?rst metal 
pattern for external connection of a semiconductor 
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chip, and is provided on a ?rst surface including ?rst 
Wire bonding terminal sections, Wiring sections, ?rst 
connecting terminal land sections, and an opening 
section for mounting a semiconductor chip; 

[0035] a second Wiring substrate, Which has a second 
metal pattern including second Wire bonding termi 
nal sections and second connecting terminal land 
sections on a ?rst surface, and through holes so that 
the second connecting terminal land sections on the 
?rst surface communicate to the second surface 
Which is opposite to the ?rst surface; 

[0036] a semiconductor package substrate made up 
by mating the second surface of the ?rst Wiring 
substrate and the ?rst surface of the second Wiring 
substrate in the state Where the second Wire bonding 
terminal sections are exposed; 

[0037] a semiconductor chip mounted on the metal 
pattern of the second Wiring substrate via the open 
ing With a circuit bearing side facing opposite to the 
second Wiring substrate; 

[0038] metal Wires for causing electrical continuity 
among electrode pads of the semiconductor chip, the 
?rst Wire bonding terminal sections, and the second 
Wire bonding terminal sections; 

[0039] a resin sealing section Which covers and seals 
the semiconductor chip, the ?rst Wire bonding ter 
minal sections, and the second Wire bonding terminal 
sections; and 

[0040] external terminals formed on the second con 
necting terminal land sections. 

[0041] In the foregoing arrangement, it is possible to 
dispose the second connecting terminal land sections on the 
second Wiring substrate regardless of the mounting area of 
the semiconductor chip. Therefore, a large number of the 
second connecting terminal land sections Which are external 
terminals to, for example, the mounting substrate, commu 
nicating to the second surface, can be provided, and the pitch 
betWeen the second connecting terminal land sections can be 
set to a greater interval. Consequently, the yield Will not 
decrease in the stacked semiconductor package having the 
foregoing arrangement. 

[0042] Additional objects, features, and strengths of the 
present invention Will be made clear by the description 
beloW. Further, the advantages of the present invention Will 
be evident from the folloWing explanation in reference to the 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0043] FIG. 1 is a draWing schematically shoWing an 
arrangement of a semiconductor package according to an 
embodiment of the present invention. 

[0044] FIG. 2 is a draWing schematically shoWing an 
arrangement of a semiconductor package substrate used for 
the semiconductor package. 

[0045] FIG. 3 is an upper vieW of the semiconductor 
package. 

[0046] 
package. 

FIG. 4 is a bottom vieW of the semiconductor 
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[0047] FIGS. 5(a) through 5(c) are draWings schemati 
cally shoWing arrangements in a part of manufacturing steps 
of the semiconductor package. 

[0048] FIGS. 6(a) through 6(c) are draWings schemati 
cally shoWing arrangements in another part of manufactur 
ing steps of the semiconductor package. 

[0049] FIGS. 7(a) and 7(b) are draWings schematically 
shoWing arrangements in the rest of manufacturing steps of 
the semiconductor package. 

[0050] FIG. 8 is a draWing schematically shoWing an 
arrangement of a different form of the semiconductor pack 
age. 

[0051] FIG. 9 is a draWing schematically shoWing an 
arrangement of a conventional semiconductor package. 

[0052] FIG. 10 is a draWing schematically shoWing an 
arrangement of another conventional semiconductor pack 
age. 

[0053] FIG. 11 is a draWing schematically shoWing an 
arrangement of a still another conventional stacking semi 
conductor package. 

[0054] FIG. 12 is a draWing schematically shoWing an 
arrangement of stacked semiconductor package adopting the 
stacking semiconductor packages. 

DESCRIPTION OF THE EMBODIMENTS 

[0055] The folloWing Will explain regarding a semicon 
ductor package substrate according to an embodiment of the 
present invention With reference to FIGS. 1 through 4. As 
shoWn in FIG. 2, the semiconductor package substrate 
includes a ?rst Wiring substrate 1, having the shape of 
substantially a rectangle plate, and a second Wiring substrate 
2, Which has the same outer dimension as that of the ?rst 
Wiring substrate 1, i.e., having a shape of substantially a 
rectangle plate. 

[0056] As shoWn in FIG. 1, the ?rst Wiring substrate 1 has 
a metal pattern (made of copper or aluminum, for example) 
on a ?rst surface 1b Which is opposite to a second surface 1a. 
The metal pattern includes ?rst Wire bonding terminal 
sections 7, Wiring sections 10, and ?rst connecting terminal 
land sections 9. 

[0057] The ?rst Wire bonding terminal sections 7 are 
provided to be connected to electrodes of a semiconductor 
chip 14 by a Wire bonding method. As shoWn in FIG. 3, the 
?rst connecting terminal land sections 9 are provided along 
the periphery of the ?rst Wiring substrate 1 to be electrically 
and mechanically connected to a stacking semiconductor 
package (described later). 
[0058] Wiring sections 10 are Wiring patterns for connect 
ing the ?rst Wire bonding terminal sections 7 to the corre 
sponding ?rst connecting terminal land sections 9. Further, 
betWeen each of the adjacent ?rst connecting terminal land 
sections 9, solder resists 8 are respectively formed so as to 
ensure connection by solder balls (described later). 

[0059] Further, an opening section 1c having the shape of 
substantially a rectangle, to Which the semiconductor chip 
14 is mounted, is provided in the center of the ?rst Wiring 
substrate 1. The opening section 1c penetrates through the 
?rst Wiring substrate 1 in the thickness direction in a state of 
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being concentric With the ?rst Wiring substrate 1. Thus, the 
?rst Wiring substrate 1 is a loop having the shape of a square. 

[0060] The second Wiring substrate 2 has a metal pattern 
(made of copper or aluminum, for example) on a ?rst surface 
2a. The metal pattern includes second Wire bonding terminal 
sections 17 and second connecting terminal land sections 13. 

[0061] Further, a Wiring pattern (not shoWn) is provided 
on the ?rst surface 2a of the second Wiring substrate 2 for 
connecting the second Wire bonding terminal section 17 to 
the second the connecting terminal land section 13. 

[0062] Further, as shoWn in FIG. 4, through holes 2c are 
provided substantially evenly on the entire surface of the 
second surface 2b of the second Wiring substrate 2 according 
to a disposing pattern of external terminals for connecting to 
a motherboard (described later). The through holes 2c are 
provided so that the second connecting terminal land sec 
tions 13 are exposed in the ?rst surface 2a and to the second 
surface 2b Which is opposite to the ?rst surface 2a. 

[0063] Further, in the foregoing semiconductor package 
substrate, the second surface 1a of the ?rst Wiring substrate 
1 and the ?rst surface 2a of the second Wiring substrate 2 are 
bonded by matching their outer dimensions through an 
adhesive layer 3 so that the second Wire bonding terminal 
sections 17 are externally exposed via the opening section 
1c. 

[0064] In the semiconductor package substrate thus 
described has a structure such that the semiconductor chip 
14 is mounted in the opening section 1c of the second Wiring 
substrate 2 so that the second Wire bonding terminal sections 
17 are externally exposed, and the solder balls 6 are pro 
vided as external terminals on the second connecting termi 
nal land sections 13 via the through holes 2c. 

[0065] Accordingly, in the semiconductor package sub 
strate, a pitch betWeen the adjacent solder balls 6 may be set 
to an interval (for example, an interval of 0.8 mm) greater 
than that (for example, an interval of 0.5 mm) betWeen the 
adjacent ?rst connecting terminal land sections 9, While 
securing a large number of the ?rst connecting terminal land 
sections 9 Which are connected to other stacking semicon 
ductor package, and a large number of the solder balls 6 
Which are the external terminals for the motherboard. 

[0066] As described, since it is possible to set a large pitch 
betWeen the solder balls 6 While securing a large number of 
the solder balls 6, the semiconductor package substrate can 
be doWnsiZed and Will be improved in terms of performance, 
and also the yield of mounting Will increase When the 
semiconductor package substrate is mounted, for example, 
to the motherboard. 

[0067] Next, the folloWing Will explain regarding the 
semiconductor package substrate, and a semiconductor 
package adopting the semiconductor package substrate, 
according to the present embodiment of the present inven 
tion With reference to FIGS. 5 through 7 Which shoW the 
manufacturing steps thereof. 

[0068] The ?rst Wiring substrate 1 is formed in the fol 
loWing manner. Firstly, as shoWn in FIG. 5(a), a copper foil 
of 18 pm thick is laminated on one surface of a glass 
epoxy-containing resin substrate of 60 pm thick. Then, a 
metal pattern is formed by an etching, and the Whole surface 
is coated With a solder resist. 

[0069] Next, the solder resist is removed, in other Words, 
opened, so as to form the ?rst Wire bonding terminal sections 
7 and the ?rst connecting terminal land sections 9 therein. 
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[0070] Here, the solder resists 8 are formed betWeen the 
respective ?rst Wire bonding terminal sections 7, and 
betWeen the respective ?rst connecting terminal land sec 
tions 9. Further, the solder resists 8 are formed betWeen these 
?rst Wire bonding terminal sections 7 and ?rst connecting 
terminal land sections 9, and the Wiring sections 10 are 
formed beneath the solder resists 8, Which connect the ?rst 
Wire bonding terminal sections 7 to the ?rst connecting 
terminal land sections 9. 

[0071] Note that, the ?rst Wire bonding terminal sections 
7 are provided in the vicinity of the mounting area of the 
semiconductor chip 14. Further, the ?rst connecting terminal 
land sections 9 are formed With a 0.5 mm pitch, and having 
the diameter of 0.26 mm. 

[0072] Thereafter, the opening section in the metal pattern 
of the copper foil Was plated With nickel/gold. Finally, an 
opening section 1c, to Which the semiconductor chip 14 is 
mounted, is formed by punching With a die so as to complete 
the ?rst Wiring substrate 1. 

[0073] Next, to form the second Wiring substrate 2, as 
shoWn in FIG. 5(b), a chrome (Cr) layer is formed on one 
surface of a polyimide-containing resin substrate of 25 pm 
thick by a sputtering, then is plated With a copper layer to be 
18 pm thick. 

[0074] Next, the etching is carried out only to the parts, 
corresponding to the through holes 2c of the polyimide 
containing resin substrate so that the parts are removed 
(opened), then the second connecting terminal land sections 
13 are formed. Also, a metal pattern is formed on the copper 
layer by the etching. 

[0075] Here, the second connecting terminal land sections 
13, Which are adjacent each other, are provided With a 0.8 
mm pitch and the diameter of 0.4 mm. Finally, the metal 
pattern of the copper layer is plated With nickel/gold. 

[0076] Note that, the second Wire bonding terminal sec 
tions 17 on the second Wiring substrate 2 are provided inside 
of the opening section 1c of the ?rst Wiring substrate 1 but 
outside of the mounting area of the semiconductor chip 14. 

[0077] Then, as shoWn in FIG. 5(c), the ?rst Wiring 
substrate 1 and the second Wiring substrate 2 are bonded 
together by the adhesive layer 3 Which contains an epoxy 
adhesive ao as to be prepared as the semiconductor package 
substrate. 

[0078] Next, as shoWn in FIG. 6(a) and 6(b), the semi 
conductor chip 14 is mounted on the second Wiring substrate 
2 in the opening section 1c Which is the mounting area of the 
semiconductor chip 14 of the semiconductor package sub 
strate. The semiconductor chip 14 is mounted so that the 
second Wire bonding terminal sections 17 are exposed. 

[0079] To mount the semiconductor chip 14, an insulating 
adhesive sheet as an adhesive 15 is adhered to a rear surface 
(the opposite surface of the circuit bearing side) of a 
semiconductor Wafer Which is a collection of semiconductor 
chips 14. Then, the semiconductor Wafer is cut up into pieces 
by a dicing to be individual semiconductor chips 14, and a 
piece of the semiconductor chip 14 is mounted on the second 
Wiring substrate 2. 

[0080] Next, as shoWn in FIG. 6(c), electrode pad sections 
of the semiconductor chip 14 and the second Wire bonding 
terminal sections 17 of the second Wiring substrate 2 are 
connected by Wires 4 of Au or the like, then, the same 
electrode pad sections of the semiconductor chip 14 and the 
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?rst Wire bonding terminal sections 7 of the ?rst Wiring 
substrate 1 are also joined by Wires 4. 

[0081] As the Wires 4, gold Wires having a diameter of 25 
pm are adopted. The Wires 4 should not be touched each 
other except the ones connected to the same electrode pad 
sections of the semiconductor chip 14. 

[0082] Note that, as shoWn in FIG. 8, the ?rst Wire 
bonding terminal sections 7 of the ?rst Wiring substrate 1 
and the second Wire bonding terminal sections 17 of the 
second Wiring substrate 2 may be connected, instead of 
connecting the electrode pad sections of the semiconductor 
chip 14 and the ?rst Wire bonding terminal sections 7 of the 
?rst Wiring substrate 1, depending on hoW the electrode pad 
sections of the semiconductor chip 14, the ?rst Wire bonding 
terminal sections 7 of the ?rst Wiring substrate 1, and the 
second Wire bonding terminal sections 17 of the second 
Wiring substrate 2 are positioned. 

[0083] Next, as shoWn in FIG. 7(a), a resin sealing section 
5 is formed by covering the semiconductor chip 14, the 
Wires 4, the ?rst Wire bonding terminal sections 7 of the ?rst 
Wiring substrate 1 and the second Wire bonding terminal 
sections 17 of the second Wiring substrate 2 for sealing these 
sections With a resin. The resin sealing section 5 is formed 
by a transfer mold method in Which the injection of a sealing 
resin is carried out With the ?rst Wiring substrate 1 and the 
second Wiring substrate 2 Which are caught by a die. 

[0084] After forming the resin sealing section 5, as shoWn 
in FIG. 7(b), the solder balls 6 of 0.45 mm(]) are formed as 
external terminals by a re?oW connection on the second 
connecting terminal land sections 13 having a diameter of 
0.4 mm, of the second Wiring substrate 2. 

[0085] Note that, in the case Where each substrate shoWn 
in FIG. 5(a) and 5(b) is a combined substrate made up of 
plural substrates consecutively disposed in the surface direc 
tion, the combined substrate is divided to be an individual 
semiconductor package of one device, after the solder balls 
6 of FIG. 7(b) are formed. 

[0086] With the foregoing steps, the semiconductor pack 
age of the present invention is prepared. To create a stacked 
semiconductor package, the stacking semiconductor pack 
age 52 shoWn in FIG. 11, Which Was described in the 
background of the invention, is stacked on the foregoing 
semiconductor package of the present invention in the 
thickness direction by connecting the external terminals 
(external terminals for stacking) 54 to the ?rst connecting 
terminal land sections 9. 

[0087] Here, the external terminals 54 of the stacking 
semiconductor package 52 are disposed so as to be coinci 
dent With the ?rst connecting land sections 9 of the semi 
conductor package of the present invention. Further, the 
external terminals 54 on the surface of the top stacking 
semiconductor package 52 can be used for external connec 
tion. 

[0088] With the stacked semiconductor package thus 
described, it becomes possible to set the mounting area as 
small as possible With respect to the semiconductor chip 14 
and to set the pitch betWeen the solder balls 6 to a greater 
interval, the solder balls 6 being the external terminals of the 
loWest semiconductor package mounted to a motherboard by 
a user. This provides a stable and ensured mounting, thereby 
improving the yield of the stacked semiconductor package 
thus prepared. 
[0089] In the conventional semiconductor package, the 
pitch betWeen the external terminals Was required to be 
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small so as to set the mounting area of the stacked semi 
conductor package as small as possible for creating a 
stacked semiconductor package close to the chip siZe of the 
semiconductor chip. Therefore, there has been a dif?culty in 
mounting of the semiconductor package to a motherboard 
(mounting substrate) by a user. 

[0090] In contrast, by using the semiconductor package of 
the present invention as the loWest layer of the conventional 
stacked semiconductor package, it becomes possible to set 
the pitch to a large interval Which can realiZe easy mounting 
of the package to a motherboard even by a user. Conse 
quently, it provides a stable and ensured mounting. 

[0091] In order to solve the afore-stated problems, the 
semiconductor package substrate of the present invention 
includes: 

[0092] a ?rst Wiring substrate, Which has a ?rst metal 
pattern for external connection of a semiconductor 
chip, and is provided on a ?rst surface, including ?rst 
Wire bonding terminal sections, Wiring sections, and 
?rst connecting terminal land sections, and an open 
ing section for mounting a semiconductor chip; and 

[0093] a second Wiring substrate, Which has a second 
metal pattern including second Wire bonding termi 
nal sections and second connecting terminal land 
sections on a ?rst surface, and through holes so that 
the second connecting terminal land sections on the 
?rst surface communicate to the second surface 
Which is opposite to the ?rst surface, the second 
surface of the ?rst Wiring substrate and the ?rst 
surface of the second Wiring substrate being com 
bined so that the second Wire bonding terminal 
sections are exposed. 

[0094] In the semiconductor package substrate, it is pref 
erable that the through holes are provided also on the portion 
facing the opening section. 

[0095] With the foregoing arrangement, since the ?rst 
Wiring substrate has the opening section, the semiconductor 
chip can be mounted to the opening section, and electrical 
continuity With respect to the semiconductor chip is ensured 
via the ?rst Wire bonding terminal sections. 

[0096] Further, in the foregoing arrangement, since the 
?rst Wiring substrate has the Wiring sections and the ?rst 
connecting terminal land sections, electrical continuity 
betWeen the ?rst Wire bonding terminal sections and the ?rst 
connecting terminal land sections is ensured via the Wiring 
sections, and it becomes possible to stack other semicon 
ductor packages thereon, and electricall connection betWeen 
the ?rst Wiring substrate and the stacked semiconductor 
packages can be ensured via the ?rst connecting terminal 
land sections Which are formed on the ?rst surface of the ?rst 
Wiring substrate except for the mounting area of the semi 
conductor chip, i.e., the opening section. 

[0097] Further, since the second Wire bonding terminal 
sections of the second Wiring substrate are exposed, it is 
possible to electrically connect the second Wire bonding 
terminal sections to the semiconductor chip or the ?rst Wire 
bonding terminal sections. Further, the through holes are 
provided on the second Wiring substrate so that the second 
connecting terminal land sections on the ?rst surface of the 
second Wiring substrat communicate to the second surface 
Which is opposite to the ?rst surface, thereby electrically 
connecting the second connecting terminal land sections to 
the second surface. 
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[0098] As described, in the foregoing arrangement, it is 
possible to dispose the second connecting terminal land 
sections on the second Wiring substrate regardless of the 
mounting area of the semiconductor chip. Therefore, a large 
number of the second connecting terminal land sections, 
Which are external terminals to, for example, the mounting 
substrate, communicating to the second surface, can be 
provided. Also, the pitch betWeen the second connecting 
terminal land sections can be set to a greater interval. 

[0099] Consequently, the yield Will not decrease in the 
stacked semiconductor package having the foregoing 
arrangement. 

[0100] In order to solve the afore-stated problems, the 
semiconductor package of the present invention includes: 

[0101] a ?rst Wiring substrate Which has a ?rst metal 
pattern for external connection of a semiconductor 
chip, including ?rst Wire bonding terminal sections, 
Wiring sections, and ?rst connecting terminal land 
sections, on a ?rst surface, and an opening section 
for mounting a semiconductor chip; 

[0102] a second Wiring substrate Which has a second 
metal pattern including second Wire bonding termi 
nal sections and second connecting terminal land 
sections on a ?rst surface, and through holes so that 
the second connecting terminal land sections on the 
?rst surface communicate to the second surface 
Which is opposite to the ?rst surface; 

[0103] a semiconductor package substrate made up 
by mating the second surface of the ?rst Wiring 
substrate and the ?rst surface of the second Wiring 
substrate in the state Where the second Wire bonding 
terminal sections are exposed; 

[0104] a semiconductor chip mounted on the metal 
pattern of the second Wiring substrate via the open 
ing With a circuit bearing side facing opposite to the 
second Wiring substrate; 

[0105] metal Wires for causing electrical continuity 
among electrode pads of the semiconductor chip, the 
?rst Wire bonding terminal sections, and the second 
Wire bonding terminal sections; 

[0106] a resin sealing section Which covers and seals 
the semiconductor chip, the ?rst Wire bonding ter 
minal sections, and the second Wire bonding terminal 
sections; and 

[0107] external terminals formed on the second con 
necting terminal land sections. 

[0108] In the foregoing arrangement, it is possible to 
dispose the second connecting terminal land sections on the 
second Wiring substrate regardless of the mounting area of 
the semiconductor chip. Therefore, a large number of the 
second connecting terminal land sections Which are external 
terminals to, for example, the mounting substrate, commu 
nicating to the second surface, can be provided, and the pitch 
betWeen the second connecting terminal land sections can be 
set to a greater interval. Consequently, the yield Will not 
decrease in the stacked semiconductor package having the 
foregoing arrangement. 

[0109] In the foregoing semiconductor package, terminals 
of metal balls as external terminals may be joined to the 
second connecting terminal land sections. 
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[0110] In the foregoing semiconductor package, it is pref 
erable that the pitch betWeen terminals of the second con 
necting terminal land sections is set to a greater interval than 
that betWeen the ?rst connecting terminal land sections. 

[0111] In the foregoing semiconductor package, at least 
one part of the Wires may be electrically connected to the 
?rst and second Wire bonding terminal land sections via the 
electrical pads of the semiconductor chip. 

[0112] In the foregoing semiconductor package, at least 
one part of the Wires may be electrically connected to the 
?rst Wiring substrate and the electrode pads of the semicon 
ductor chip via second Wire bonding terminal sections. 

[0113] In the foregoing semiconductor package, a stacking 
semiconductor package has external terminals for stacking 
at positions Which correspond to the ?rst connecting termi 
nal land sections of the ?rst Wiring substrate, and is mounted 
to the ?rst connecting terminal land sections via the external 
terminals for stacking. 

[0114] In the foregoing semiconductor package, it is pref 
erable that the ?rst Wiring substrate is made of a glass-epoxy, 
and the second Wiring substrate is made of a polyimide or a 
polyimideamide. The ?rst and second metal patterns are 
made of copper, gold, or the like. In the case of using copper 
for forming the metal patterns, the metal patterns may be 
plated With nickel, palladium, gold, or the like. 

[0115] The ?rst Wiring substrate may be formed through 
the folloWing manufacturing steps. As it is a single-sided 
Wiring, a metal foil such as copper foil is bonded on one 
surface of an insulating material by an adhesive or the like. 
Then a resist is applied, and a pattern exposure is performed. 
OtherWise, a method Which deposits a metal material on the 
surface of the insulating material by a sputtering instead of 
using an adhesive, a method Which laminates a metal 
material on a Whole surface and then patterns the metal 
material, a method Which laminates a metal material after 
patterning With a resist, and a method laminates the insu 
lating material on the metal foil, then patterns the metal 
material, may be adopted. 

[0116] Note that, the opening section as the mounting area 
of the semiconductor chip may be formed in advance or 
formed after the metal pattern is formed. The opening 
section is formed by a die, or a router, or using an etching 
method or the like. As the manufacturing method of the 
second Wiring substrate, the single sided Wiring substrate 
may be used as With the ?rst Wiring substrate, Which has the 
through holes previously formed to be connected to the 
external terminals. 

[0117] Further, in the case of adopting a tWo-layer Wiring 
substrate having metal patterns on both sides of an insulation 
substrate of an insulating material, electrical continuity of 
the Wiring patterns on the both sides is ensured by process 
ing the through holes With a laser or a drill, and ?lling the 
through holes With a conductive material. Note that, by 
setting the pitch betWeen terminals of the connecting termi 
nal land sections to a greater interval than that betWeen the 
connecting terminal land sections of the ?rst Wiring sub 
strate, mounting of the package becomes easier even by a 
user. Further, on the second Wiring substrate, the second 
metal pattern may exist on the mounting area of the semi 
conductor chip. 

[0118] The ?rst Wiring substrate and the second Wiring 
substrate are combined by an adhesive so that the mounting 
area of the semiconductor chip of the second Wiring sub 
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strate matches the opening section of the ?rst Wiring sub 
strate. As for the adhesive used for combining these sub 
strates, any materials can be provided that they resist the 
heat applied during the following assembly process. 

[0119] A semiconductor chip is mounted on the semicon 
ductor package substrate thus manufactured. Here, an insu 
lating adhesive may be applied betWeen the rear surface of 
the semiconductor chip and the substrate to join the chip and 
the substrate. This adhesive may be paste or a sheet. 

[0120] After mounting the semiconductor chip, electrical 
continuity betWeen the semiconductor chip and the ?rst and 
second Wiring substrates is ensured by a Wire bonding. Here, 
the bonding Wire is connected to ensure electrical continuity 
betWeen the semiconductor chip, and the ?rst and second 
Wiring substrates, respectively. 
[0121] Further, the semiconductor chip and the Wire 
bonded part are protected by sealing With a resin. To perform 
the sealing, it may be performed by molding in a die, or, by 
a vacuum-printing method or a potting method. Finally, 
external terminals such as the solder balls are formed on the 
second connecting terminal land sections of the second 
Wiring substrate to prepare the semiconductor package. 

[0122] The embodiments and concrete examples of imple 
mentation discussed in the foregoing detailed explanation 
serve solely to illustrate the technical details of the present 
invention, Which should not be narroWly interpreted Within 
the limits of such embodiments and concrete examples, but 
rather may be applied in many variations Within the spirit of 
the present invention, provided such variations do not 
exceed the scope of the patent claims set forth beloW. 

What is claimed is: 
1. A semiconductor package substrate, comprising: 

a ?rst Wiring substrate, Which has a ?rst metal pattern for 
external connection of a semiconducotor chip, and is 
provided on a ?rst surface, including ?rst Wire bonding 
terminal sections, Wiring sections, and ?rst connecting 
terminal land sections, and an opening section for 
mounting a semiconductor chip; and 

a second Wiring substrate, Which has a second metal 
pattern including second Wire bonding terminal sec 
tions and second connecting terminal land sections on 
a ?rst surface, and through holes so that the second 
connecting terminal land sections on the ?rst surface 
communicate to the second surface Which is opposite to 
the ?rst surface, 

the second surface of the ?rst Wirng substrate and the ?rst 
surface of the second Wiring substrate being combined 
so that the second Wire bonding terminal sections are 
exposed. 

2. The semiconductor package substrate set forth in claim 
1, Wherein: 

the ?rst Wiring substrate is made of a glass-epoxy, and the 
second Wiring substrate is made of a polyimide. 

3. The semiconductor package substrate set forth in claim 
1, Wherein: 

the through holes are formed also on the portion facing the 
opening section. 

4. A semiconductor package comprising: 

a semiconductor package substrate, Which comprises: 

a ?rst Wiring substrate, Which has a ?rst metal pattern 
for external connection of a semiconductor chip, and 
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is provided on a ?rst surface, including ?rst Wire 
bonding terminal sections, Wiring sections, and ?rst 
connecting terminal land sections, and an opening 
section for mounting a semiconductor chip; 

a second Wiring substrate, Which has a second metal 
pattern including second Wire bonding terminal sec 
tions and second connecting terminal land sections 
on a ?rst surface, and through holes so that the 
second connecting terminal land sections on the ?rst 
surface communicate to the second surface Which is 
opposite to the ?rst surface; 

a semiconductor package substrate made up by mating 
the second surface of the ?rst Wiring substrate and 
the ?rst surface of the second Wiring substrate so that 
the second Wire bonding terminal sections are 
exposed; 

a semiconductor chip mounted on the metal pattern of 
the second Wiring substrate via the opening With a 
circuit bearing side facing opposite to the second 
Wiring substrate; 

metal Wires for causing electrical continuity among 
electrode pads of the semiconductor chip, the ?rst 
Wire bonding terminal sections, and the second Wire 
bonding terminal sections; and 

a resin sealing section Which covers and seals the 
semiconductor chip, the ?rst Wire bonding terminal 
sections, and the second Wire bonding terminal sec 
tions; 

external terminals formed on the second connecting 
terminal land sections. 

5. The semiconductor package set forth in claim 4, 
Wherein: 

terminals of metal balls as external terminals are joined to 
the second connecting terminal land sections. 

6. The semiconductor package set forth in claim 4, 
Wherein: 

a pitch betWeen terminals of the second connecting ter 
minal land sections is set to a greater interval than that 
betWeen the ?rst connecting terminal land sections. 

7. The semiconductor package set forth in claim 4, 
Wherein: 

at least one part of the Wires is electrically connected to 
the ?rst and second Wire bonding terminal land sections 
via the electrical pads of the semiconductor chip. 

8. The semiconductor package set forth in claim 4, 
Wherein: 

at least one part of the Wires is electrically connected to 
the ?rst Wiring substrate and the electrode pads of the 
semiconductor chip via the second Wire bonding ter 
minal sections. 

9. The semiconductor package set forth in claim 4, 
Wherein: 

a stacking semiconductor package has external terminals 
for stacking at positions Which correspond to the ?rst 
connecting terminal land sections of the ?rst Wiring 
substrate, and is mounted to the ?rst connecting termi 
nal land sections via the external terminals for stacking. 


